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(54) MANUFACTURING METHOD FOR THERMOPLASTIC SYNTHETIC RESIN DECORATIVE PIECE

(57) The present invention provides a method for
manufacturing a decorative piece made of a thermoplas-
tic synthetic resin and capable of providing a suede-like
appearance. The method for manufacturing the decora-
tive piece 10 comprises preparing a film-like or sheet-like
upper layer material 30 made of thermoplastic synthetic
resin, placing the upper layer material on a table 46 that
serves as a lower electrode, putting an engraved die 41
that serves as an upper electrode on the upper layer ma-
terial, and subjecting the upper layer material to high-fre-

quency dielectric heating by oscillating high-frequency
between the table and the engraved die, wherein the up-
per layer material is printed with a decorative ink contain-
ing urethane beads mixed in medium on a specified sur-
face area 31 thereof, and wherein the engraved die has
a texture engraved surface 42 formed by a laser engrav-
ing process on an area opposing the specified surface
area of the upper layer material, whereby a suede-like
unevenness is formed in the specified area of the upper
layer material by the high-frequency dielectric heating.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a method for
manufacturing decorative pieces made of thermoplastic
synthetic resin to be applied to adherends such as cloth-
ing, bags, hats, etc. More specifically, the invention re-
lates to a method for manufacturing decorative pieces
made of thermoplastic synthetic resin and having an ap-
pearance of suede-like unevenness.

BACKGROUND ART

[0002] A method for manufacturing decorative pieces
of a thermoplastic synthetic resin (hereinafter referred to
as "decorative piece" as appropriate) through high-fre-
quency dielectric heating is known in the art (for example,
see Patent Document 1).
[0003] The decorative piece is formed by subjecting a
film or sheet made of thermoplastic synthetic resin (here-
inafter referred to as "upper layer material") to high-fre-
quency dielectric heating while being sandwiched be-
tween an engraved die and a flat plate die and softening
the upper layer material to form into a three-dimensional
shape.
[0004] The thermoplastic synthetic resin of the upper
layer material is inorganic and provides an appearance
like plastic and rubber on the surface of the decorative
piece. Therefore, such decorative pieces were less lux-
urious than leather-made or fabric-made patches with
embroidery and others.

PRIOR ART DOCUMENT

[0005] Patent Document 1: Japanese Patent No.
3235943

SUMMARY OF INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0006] There is a strong demand for a decorative piece
made of thermoplastic synthetic resin that has a suede-
like unevenness and provides a high-class impression
similar to or exceeding that of leather-made or fabric-
made embroidered patches.
[0007] An object of the present invention is to provide
a method for manufacturing a decorative piece made of
a thermoplastic synthetic resin that provides an appear-
ance of suede-like unevenness.

MEANS TO OVERCOME THE PROBLEMS

[0008] The present invention provides a method for
manufacturing a suede-like decorative piece made of a
thermoplastic synthetic resin, the method comprising

a step of preparing a film-like or sheet-like upper lay-
er material made of thermoplastic synthetic resin,
a step of placing the upper layer material on a table
that serves as a lower electrode,
a step of putting an engraved die that serves as an
upper electrode on the upper layer material, and
a step of subjecting the upper layer material to high-
frequency dielectric heating by oscillating high-fre-
quency between the table and the engraved die,
wherein
the step of preparing the upper layer material com-
prises a decorative ink printing step of providing a
decorative ink containing urethane beads mixed in
medium on a specified surface area of the film-like
or sheet-like upper layer material made of thermo-
plastics synthetic resin,
the engraved die has a texture engraved surface
formed by a laser engraving process on an area op-
posing the specified surface area of the upper layer
material, and
the high-frequency dielectric heating using the en-
graved die with the texture engraved surface pro-
vides a suede-like unevenness formed in the spec-
ified area of the upper layer material.

[0009] The step of preparing the upper layer material
comprises subjecting the surface of the upper layer ma-
terial to a silk-screen printing process with a colored ink
containing a pigment and/or a dye prior to the decorative
ink printing step.

EFFECT OF THE INVENTION

[0010] According to the present invention, the method
for manufacturing a decorative piece includes printing a
decorative ink with urethane beads on the upper layer
material using an engraved die having a finely textured
surface, whereby a suede-like unevenness is formed on
the upper layer material to improve an appearance of the
decorative piece.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is a plan view of a decorative piece ma-
terial according to an embodiment of the present inven-
tion.

FIG. 2 is a sectional view taken along line A-A of
FIG. 1.
FIG. 3 is a sectional view of a high-frequency dielec-
tric heating apparatus showing a state where a dec-
orative piece material is placed on a table with an
engraved die approaching the decorative piece ma-
terial.
FIG. 4 is a bottom view of the engraved die as viewed
from the decorative piece material side.
FIG. 5 is a partially enlarged sectional view of the
engraved die.
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FIG. 6 is a sectional view of a high-frequency dielec-
tric heating apparatus showing a state where the
decorative piece material is being subjected to high-
frequency dielectric heating.
FIG. 7 is a plan view of the decorative piece produced
by the manufacturing method of the present inven-
tion.
FIG. 8 is a sectional view and a partially enlarged
view taken along line B-B of FIG. 7.
FIG. 9 is a photograph showing that the decorative
piece produced by the manufacturing method of the
present invention is applied to a fabric.

EMBODIMENT FOR CARRYING OUT THE INVENTION

[0012] The method for manufacturing the thermoplas-
tic synthetic resin decorative piece 10 according to the
present invention will be described below with reference
to the drawings. Each of the figures shown is somewhat
exaggerated and emphasized to explain a decorative
piece 10, a decorative piece material 20, the thickness
of each layer of the decorative piece and the decorative
piece material, and unevenness and thickness of a die,
etc. Further, the size, shape, and pattern of the decorative
piece 10 are only examples and can be modified as need-
ed.
[0013] The present invention is directed to a method
for manufacturing a decorative piece 10, wherein the dec-
orative piece material 20 shown in FIGS. 1 and 2 is loaded
between the dies 41 and 46 of the high-frequency die-
lectric heating apparatus 40 shown in FIGS. 3 to 6 and
then subjected to high-frequency dielectric heating, thus
producing the decorative piece 10 having a surface with
an appearance of suede-like unevenness 11. The suede-
like unevenness 11 has a lot of fine textures and closely
resembles a fine surface of the material such as fabric
or leather. Textures include fine emboss such as sand
grain, silk grain, etc.
[0014] As shown in FIG. 1, the decorative piece mate-
rial 20 is formed by subjecting the surface of the upper
layer material 30 to a silk screen printing and a decorative
printing, which will be described later. In this embodi-
ment, the decorative piece material 20 is a multilayered
structure wherein the bottom layer is a releasable paper
21, on which two types of hot-melt films 22, 23, an upper
layer material 30 made of thermoplastic synthetic resin,
and a carrier film 24 are placed in order. Each layer other
than the upper layer material 30 and the presence or
absence of each layer are not limited to this configuration.
For example, the hot-melt films 22 and 23 may be poly-
urethane films. Further, a film or sheet made of other
materials may be added. For example, if hot-melt film is
not used to apply the decorative piece 10 to the adherend,
the hot-melt layers 22, 23 are unnecessary.
[0015] Examples of the thermoplastic synthetic resin
used for the upper layer material 30 include polyvinyl
chloride, polyurethane, polyester, and polyolefin. The up-
per layer material 30 may be in the form of a film or a

sheet. Further, the film or sheet of the upper layer material
30 may be of white urethane, metal-deposited urethane
with metal vapor deposition, or transparent urethane. The
bottom layer of the upper layer material 30 may be inter-
posed with an adhesive layer or a dye transfer preventive
film or may be overlapped with a thermoplastic synthetic
resin film, if necessary.
[0016] In the present embodiment, the upper layer ma-
terial 30 comprises an area 31 for providing a coarse
surface to produce a suede-like unevenness and an area
32 other than the area 31 and for forming patterns such
as star, circle, character, circular arc, etc., as shown in
FIG. 1. The pattern to be formed is, of course, not limited
to the shown one.
[0017] The upper layer material 30 is preliminarily sub-
jected to a known silk screen printing with colored inks
containing pigments and/or dyes on the entire surface or
in the pattern-forming area 32 mentioned above. If the
upper layer material 30 is already colored or no coloring
is required, this silk screen printing can be skipped. Color-
ing may also be done by methods other than silk screen
printing. The next decorative printing can also be per-
formed by silk screen printing.
[0018] Decorative printing is applied to the upper layer
material 30. The decorative printing is performed at least
on the coarse surface-forming area 31. Decorative print-
ing can be done, for example, by silk screen printing,
using decorative ink mixed with urethane beads in a me-
dium. Urethane beads may be beads commonly used as
matting agents. The urethane beads are, for example,
FUNCORT UB200 (trade name) manufactured by Jujo
Chemical K.K. Urethane beads may preferably be color-
less, transparent granules with a particle size of 2 mm to
30mm. Of course, the particle size and color of the ure-
thane beads are not limited to this. The unevenness to
be formed can be deepened by increasing the particle
size of the urethane beads to be employed.
[0019] The die 41 with the engraved texture described
below may be utilized to form unevenness on the upper
layer material that does not have the decorative printing
described above. However, the upper layer material ob-
tained by using an engraved die with texture lacked suf-
ficient depth. In addition, the upper layer material had a
very plastic and rubbery appearance, resulting in an in-
organic shine. Therefore, the decorative printing is an
essential process in the present invention.
[0020] A step of preparing the decorative piece mate-
rial 20 is performed by forming the upper layer material
30 into the layer structure shown in FIG. 2 and covering
the surface of the layer with the carrier film 24 after the
decorative printing. The carrier film 24 is adhesive on the
side of the upper layer material 30 and is attached to the
upper layer material 30. In the present embodiment, the
decorative piece material 20 comprises, from the bottom
layer side, a releasable paper 21, a hot-melt film 22 of #
3415 (manufactured by Bemis Company), a hot-melt film
23 of # 203 (manufactured by Nippon Matai K.K.), a silk
screen-printed and a decorative-printed upper layer ma-
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terial 30 of polyurethane film, and a transparent carrier
film 24.
[0021] The prepared decorative piece material is sub-
jected to high-frequency dielectric heating by a high-fre-
quency dielectric heating apparatus 40 equipped with a
high-frequency dielectric oscillator. As shown in FIGS. 3
and 6, the high-frequency dielectric heating is performed
by placing the decorative piece material 20 between the
engraved die 41 serving as the upper electrode and the
table 46 serving as the lower electrode.
[0022] As shown in FIGS. 3 to 5, the engraved die 41
serving as the upper electrode has a texture engraved
surface 42 opposing the coarse surface-forming area 31
of the decorative piece material 20 and a pattern-facing
groove 43 formed slightly deeper than the texture en-
graved surface 42 on the area opposing the pattern-form-
ing area 32. The pattern facing groove 43 is formed by
inverting the pattern-forming area 32. The engraved die
41 is formed on its outer periphery with melt-cutting blade
45 to cut unwanted portions other than the releasable
paper 21 from the decorative piece material 20.
[0023] More specifically, as shown in FIG. 4, a fine tex-
ture is formed on the texture engraved surface 42 of the
engraved die 41 by a laser engraving technology. The
fine texture formed on the die by the laser engraving
serves to create a suede-like fine unevenness 11 on the
coarse surface-forming area 31 of the upper layer mate-
rial 30 (see FIGS. 7 to 9). The laser engraving can pro-
duce fine textures of about 0.01 mm to 0.3 mm in width
and 0.01 mm to 0.3 mm in depth on the die 41. Such fine
textures can be engraved relatively easily by adjusting
the output of the laser. However, a blade or other tool
has difficulty engraving the fine textures that can be
achieved by laser engraving.
[0024] The pattern facing groove 43 is formed on an
area that is opposite to the pattern-forming area 32 and
is other than the coarse surface-forming area 31 of the
decoration piece material 20. When the groove bottom
of the pattern facing groove 43 is flat, the pattern 12 to
be produced on the decorative piece 10 is also flat (see
FIGS. 7 to 9). In addition, for example, if an embossed
pattern 44 is engraved on the groove bottom of the pat-
tern facing groove 43 with a circular-arc shape in FIG. 4,
an embossed pattern 13 can be formed on the pattern-
forming area 32 (see FIGS. 7 and 9).
[0025] The melt-cutting blade 45 is to cut the decora-
tive piece material 20, leaving the releasable paper 21
and carrier film 24, and has a length that reaches the
releasable paper 21 when melt-cutting is performed by
high-frequency. In the illustrated embodiment, the melt-
cutting blade 45 has the same circular shape as the final
product of decorative piece 10.
[0026] A table 46 having a flat upper surface can be
used as a lower electrode.
[0027] The high-frequency dielectric heating appara-
tus 40 incorporates the engraved die 41 movable verti-
cally above the table 46 mentioned before. The engraved
die 41 and the table 46 are electrically connected to a

high-frequency dielectric oscillator.
[0028] In the high-frequency dielectric heating appa-
ratus 40, the decorative piece material is placed on the
table 46, as shown in FIG. 3. The decorative piece ma-
terial 20 is placed, with the top surface side being the
carrier film 24. If necessary, the decorative piece material
20 can be positioned and fixed to the table 46 with tape
or the like.
[0029] In this state, the engraved die 41 is lowered, as
shown in FIG. 6. On the lower surface of the engraved
die 41, the texture engraved surface 42 and the pattern
facing groove 43 face the coarse surface-forming area
31 and the pattern-forming area 32 of the upper layer
material 30, respectively, and the melt-cutting blade 45
is in alignment with the outer shape of the final product
of the decorative piece 10.
[0030] Then, high-frequency dielectric heating is ap-
plied between the engraved die 41 and the table 4, while
pressing the engraved die 41 toward the table 46, so that
the insulator generates heat, and the upper layer material
30 swells. Urethane beads that were decoratively printed
on the coarse surface-forming area 31 also generate heat
and swell. Then, a fine, coarsened shape that copies the
fine texture of the texture engraved surface 42 of the
engraved die 41 is transferred to the decorative piece
material 20 and a suede-like unevenness 11 (see FIGS.
7 to 9) is produced. In this aspect, the decorative piece
material 20 bulges in the pattern facing groove 43 and is
then shaped along the pattern facing groove 43 to form
the pattern 12. If the pattern facing groove 43 has an
embossed pattern 44 (at arcuate portion on the outer
periphery in Fig. 4), the shape is transferred, and an em-
bossed pattern 13 is formed in the pattern 12 of the dec-
orative piece material 20. The upper layer material 30
and its underlying hot-melt films 22, 23 are adhered to
each other and joined together. The decorative piece ma-
terial 20 is cut by the melt-cutting blade 45 into the shape
of the final product of the decorative piece 10 leaving the
releasable paper 21 and carrier film 24. Of these mate-
rials that have been fused and joined together, the portion
located inside the melt-cutting blade 45 becomes the
decorative piece 10.
[0031] When the high-frequency dielectric heating to
the decorative piece material 20 is completed, the en-
graved die 41 is moved up and the processed decorative
piece material 20 is unloaded. The resulting decorative
piece material 20 is in the form of the decorative piece
10 wherein its unwanted outer portion is cut by the melt-
cutting blade 45. From this state, the releasable paper
21 is peeled off and the unwanted portion is removed.
As a result, the decorative piece 10 is left under the carrier
film 24, as shown in FIGS. 7 and 8. The decorative piece
10 can be attached to clothing, bags, hats, and other
adherends via heat transfer by hot-melting, and then the
carrier film 24 can be removed.
[0032] FIG. 9 is a photograph showing that the deco-
rative piece 10 obtained by the above-mentioned method
is applied to an adherend (fabric) 50 by hot-melting. Re-
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ferring to FIG. 9, it can be seen that a large number of
fine-textured unevenness 11 are formed in the coarse
surface-formed area 31, thus providing a suede-like ap-
pearance. Using matte urethane beads allows the area
31 to look similar to genuine leather or fabric with a low
gloss.
[0033] The pattern-formed area 32 comprises a pat-
tern 12 that follows the shape of the pattern facing groove
43 and an embossed pattern 13 that follows the em-
bossed pattern 44 (arcuate portion on the outer periphery
in FIG. 4) formed in the pattern facing groove 43.
[0034] The above description is for the purpose of ex-
plaining the present invention, and should not be con-
strued as limiting the scope of the invention described in
the claims. In addition, each part of the present invention
is not limited to the above embodiment, and it goes with-
out saying that various modifications can be made within
the technical scope described in the claims.
[0035] For example, the upper layer material 30 can
also be subjected to a decorative printing on the coarse
surface-forming area 31 that was applied by the silk print-
ing. In this case, the area 31 has a shape having suede-
like unevenness appearance, and the pattern-forming ar-
ea 32 remains an appearance of resin. When a metallized
film is employed as the upper layer material 30, the dec-
orative piece 10 has the pattern-formed area 32 wherein
the pattern consisting of metallic marks or letters appears
in a protruding shape. Decorative printing can also be
applied to the entire area including over the silk printing.
In this case, the coarse surface-formed area 31 has a
suede-like unevenness shape, while the pattern-formed
area 32 remains an appearance of matte resin.
[0036] When the decorative piece 10 is attached to the
adherend by the method other than hot melting, the hot
melt films 22, 23 may be unnecessary, and can be applied
to the adherend by sewing. Further, when the decorative
piece 10 is attached to the adherend by another method
other than hot-melting, the hot-melt films 22 and 23 may
be unnecessary and may be attached by sewing to the
adherend. Since double-sided adhesive tape can be
used instead of the hot melt films 22, 23 to attach to the
adherend, the decorative piece 10 of the present inven-
tion can be used for bottle labels, decorative boxes, etc.,
to create a massive and luxurious decoration. In any of
the embodiments mentioned above, the decorative piece
10 of the present invention is characterized by being less
bulky, flexible, thin, and lightweight.
[0037] In the above embodiment, the decorative piece
10 of the present invention are manufactured one by one,
but a long decorative piece can also be manufactured by
arranging the engraved die 41 and the table 46 into a roll
shape.
[0038] In addition, the decorative piece material 20 can
also be bulked up and shaped by placing the thermoplas-
tic synthetic resin sheet (foam sheet) under the upper
layer material 30.

EXPLANATION OF REFERENCE NUMBERS

[0039]

10 Decorative piece
11 Suede-like unevenness
20 Decorative piece material
30 Upper layer material
31 Coarse surface-forming area
32 Pattern-forming area
40 High-frequency dielectric heating apparatus
41 Engraved die
42 Texture engraved surface
43 Pattern-facing groove
45 Melt-cutting blade
46 Table

Claims

1. A method for manufacturing a decorative piece of a
thermoplastic synthetic resin, the method compris-
ing

a step of preparing a film-like or sheet-like upper
layer material made of thermoplastic synthetic
resin,
a step of placing the upper layer material on a
table that serves as a lower electrode,
a step of putting an engraved die that serves as
an upper electrode on the upper layer material,
and
a step of subjecting the upper layer material to
high-frequency dielectric heating by oscillating
high-frequency between the table and the en-
graved die, wherein
the step of preparing the upper layer material
comprises a decorative ink printing step of pro-
viding a decorative ink containing urethane
beads mixed in medium on a specified surface
area of the film-like or sheet-like upper layer ma-
terial made of thermoplastics synthetic resin,
and wherein
the engraved die has a texture engraved surface
formed by a laser engraving process on an area
opposing the specified surface area of the upper
layer material, and
the high-frequency dielectric heating using the
engraved die with the texture engraved surface
provides a suede-like unevenness formed in the
specified area of the upper layer material.

2. The method for manufacturing a decorative piece of
a thermoplastic synthetic resin according to claim 1,
wherein the step of preparing the upper layer mate-
rial comprises subjecting the surface of the upper
layer material to a silk-screen printing with a colored
ink containing a pigment and/or a dye prior to the
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decorative ink printing step.
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